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Qur inveniicom reletss o the Droduastdon of

wethanol by the high prassurs gatelytic ocombination of ;

MMractly to the prepsrstlon ang amployment of lmproved
eatalyate in the proceas.

Mathenol way be produssd by etmbining oxides :
of carbon with hydregen 4n the Fresanos of g ﬂuitabia é

: |
eatalyet Bt elavated tempsrature and pressnra, Carpon |

. mengxide, csrbon dioxide, and mixtures of the two oxiden

way he emplojred, these mubateances ragoting with hydrogaﬂ
i ;
gaenrding te the fvllowing reactiong:-

carbon wmonoxide - 00 f BHp, 722 CH0E

narhrm dioxige = 00y £ EHg ;_* CHgOH ¢ Hp0

_ It iz obaarvad that when carvon dlexide ig th;
oxide oumployed, one molecule of watsr is formed for
avary_mﬂléaule of methonol prodnoed. Om the nthaf ;
hand whean pura oarnon monoride is vaed, thaaratiaally

thara isg nathing rrodnced by *hu reaetion ok methanal.

Actoaliy in BPrach aa .Iure agrhan monnﬁiaa end yura

saxhon dloxids ara both difficult to obtain aaunumically
8o that tae msthancl eyuibesle 1s sarrilsd out by reast-
ing 8 mixture of esrhon monexids gud garben dloxidae ;
with hydropgan.
_ In addition to the rvesctions pradueing mauhanuﬁ
thers ave, in the methenol spnthesis, wndesirabls sida- ;
regctions wiich oud down the yisld of the fdesirad é
pru&uct. The principel =ids resation which mey ocour i
ip ths fnrmation a® mathana, whiah 1a illuaﬁrataﬂ halnw:;
CO # Bily, ¥ ey ,ﬁ Ha0 .
00p # 4z 2T OHy # AHp0 |
Tr gddition t¢ the methans alde-rsactien

thars arg obhaxr sids-reactions whiloh somabines na&ur
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in which fthers ara' producsad extars, sldshydss, organie
acids, ketonss, end hydrooarbons othar then mgthanea;
thapa reastions cszurring s8d the razuls of the poly-
marlguiion or eondensetion of wathancl oy ite degompo-
gition yroduets.

When = gaa nixture comprisiang carbon exidas
mized with 81 sxqaeg of EFdrogen ovelr %ha amaunt ;

thgoretically required to produca mathenol is passed i
i

ovar & catalytic gubastsnse conslsting of mat&lliu oxliasd
|

&t & Tragaure abowe 1@9 stmosrhered End &t & uamparatura
abavs 250° @, thara 1 nearly alweys proidvced 2oma i
resotlion helwssn the gasauua sofmponents. Tha extant uf'
thiy reseticn depends to some degtes on RDAcE valnuitr._
temparatore, a&nd prssfurs, but the fact remsine that

nadar +ha conditlong oohlinad, c&rhan oxidaz anﬂ hyﬁrngan

Taseth tu aome gxbent in 811 chdess @

The substerces Pormed by gwoh & procsss dspend, =

bheth a4 o ldentity and as te smownt, Blmost apntirely
on tha oetue and sotlvity of the omtelytic substanoa

yressnts Ths methanel catalysts mentlonsd in prior

©

patants and literatura are sombinatisns of matals ox :

thelr oxides which subsvandaes norpelly sxert = hﬁdrugan{
i

ating eatelytic effhut o0 gos raascbions.

Withont exsapklon the litsraturs om the high
prassure ealalytic prmcass For synthesizing methancl
dgfinitaly wtates that the presanre of iren or EIEF of i
ita compounis in @ estelyet dextroya or polsons the ;
cetalyct and inhibits mebhanol formstion. Thile iron 18
er azmceellant hypdrogenaoting sntelyst for many rezotione,
in =zcme forms it rescta with carbon monoxids, snd with
mixtured of hyirogen snd the carson 0xzides {l.s. oarbon

monoxlde and/er earbon dleoxide) weed in the methanol
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resotion, forming & veletils carbdonyl compound and B
rj..'r::]:dl.‘t:i"i:in,gg the methanol resciion. The armmal sffsct cfé
the presencs of iron in a methanol satalyst im do céuse?
Yae yeaction of hylrogen aod carbon oxildss to prodmos :
orly matharg. : . |
s have now discovered s method of employing g
iron in a meihansl eotalyst whereby the desirsbla _ :
hydrogensting uatalyti& affoct ef the irom is obtalned i
sad the tendency to methane formation is inhibited. i
In prarering cur improvad setelyet wa smvloy & mixtura
of magnﬂaium‘nxida and farric hydroxids. Meghesinm uxiﬁg
- pEY @4 - has e cetelytla affsct on the mathanol rg-
antion, whils farrie hrdroxida - par &3 ~ hey & paBitive
iﬂhibiting effacts Nevsrtheless; when thase two
1ngradiant& &rg properly compoundgd 8 &aairable mﬂﬁhannl
satalyst 18 produrad.

We have dlecovarad thet when ferric hyﬂraxida j

obtalned hy praaipita+iun of from from & ferric aglt in !

Bqueocus solution {e inoorporated with magnesiom oxide nnﬂ

_the mass i dmiaﬂ and hroksen op intﬂ grannlaa tha rasultr

an- metarlal producas an sotive aatalyat For the E
synthatic methanol repotion: While wa srea esrtain that'%
in ths pressncs of the hydrogan =nd carben ﬂxid; EBR "é
mizturss nsed fox aynthasiaing mathenol. the farric'hydrﬂi
xide is subsaquantly reducad tﬂ iven pxide anﬁ PeBELRLY -
in pert $o iron - per se - the azeod struobure of the E
resultant ecatalyet 18 pot knnwn o um,

The smount of fervie hydroxide may vary £rom
3% te 255 of the welght of maenselum oxide, though we

profer to uss sbout 108, The magnasiuve oxide may be

incerporated with Ferric hydzsxida in By eEnveniswmt

maryey a8 is indliceted in tha appendsd axXsmplap.
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Exanpla I

F1% grama of PTgrric nitrata {Fa{B0z)s.5Ho0}
18 alssolved in 26 liters of wabtex which is then heated
to 95° . To the not sclution is addsd 750 grews of
magnasim oxids with sbirzing 190 ocublo uantima%arg of %
18.38 Hormal Ammeniuz hydroxids 1m addsd to jweeipitsts
the iren to the hydrixide Form. The miztures 15 pllowed

*o gtend, the supsrnatent liguld aiphoned off, end the

mass 1z filtersd &nd weshed untll thers 19 ne taest for
nitrates in the fllirate. |

The meses is then completely iried end broken

np inso grénnlas; wharaﬁpnn 1% 1= resdy for usas i

It will be obmerved thal the final cemposition

of th;a_catalyat.aftar Freelpliating the iren snd dryind

82 grama of f&rrip hydrozide.

Ewmuple II _
359 grams of Perric nltrate is dissolved in

8§ litera of watar and gufflclent emmoniom bydrexide la i
added to uwaaipitata all of the iron as farric hyirexzidaj
The rsRultant floeaulant msgs 1is tharnug%ly'washaa with .
watar and aftar decanting the exeazs water, 900 grama of

mEghaslan oxids 1 vhuruughly_mixad tharswith, The
mixture i them drisd snd brokan up infu Sranrnies.

Exempla TT1
Ia pléca of thae fé&rin nitrats mantionad in

Exampia I and IT an equivalent guantlty of anctibax
solubls farrie galt msy be employed. | _

When 8 mixturs of 904 hydrogen ges with lﬁ%
oxidss of carbon, comprising shout 74 ocsrbon dloride anﬁ;
5% oarbon wmenoxlde is passed ovsr 1000 ouble aanuimatars

oF catalyst granules time praparsd =t 8 Prusmure of
2000 poupde at & temveraturs o ebout EED—450° G

v &nd
- o
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at 8 gpaca veloolty of about 75,000 there will e

proguced, hourly, aboud l.5 liters of condensata contaln-
ing aboub 66% of methancl, ths remainiex of the conden-
sata being substantielly purs waisr. Inersssa of
prasaure and incrasse of gpsca veloeeliy bvar the fiéuras
given in the sxmmule increass the 'total smomnt of con-
dangste perT nour wherese an Inereass in the perseniaze
of eerhon monoxlde produces an ineragse in tha parcent-
aga of methanel In the condensata.

IF pure oarbon monoxlds 1a ﬂmplnyéﬂ a3 the
oarbon oxide The percantage may he sdventegacusly

ircressed to 0%, the hydrogsn being correspondingly

diminiphad.



"fnﬁa¥m£hfing asscribed our invenbilen we claim
the Tollowing &s now ani novgl:

A« A methezol egtalyat comprising megnesinm
oxlda and Ferric hydroxida.

. -4 methemol setalyst oomprising 97 - 7556
nsgnesium ciide end & - 856% ferrle hydroxide.

Fe A mathanol uatﬁlyﬁt gomprlaing megnesium
oxids and farrlio hyﬁrcxiﬂa; ﬁha farrie hydroxids being
formed by pracipiteticn in agugous soluiion from &
goduble ferrie salb. ' '

4. A methencl catalyst somprising o1 - 7Ef
megneginm oxide mud & - as% zerric hydroxlde, tha farriﬁ
hydroxlde baing formed by rraclpltation in squacus
golntlon from & solubla ferrie salt. -

B, A methasncl ocgtelyst comjrising YECQ grams
of magnesitm oxide end B2 grams of farria hydrozile, thé
farrio hydroxlds baing formed By precipltation in
sgqueous soluvtion mrom a solubla farrle sali.

6, A process for the preveraticn of 2
mathanol eatalyst whilch oomprises preolplieting fexrrle
hgﬁruxiqa from 8n-aquaows au;utian of o forric selt on

megnselum oxide. _
-5 -
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. L& procesg for the preparation of 8 methanel

satelyet whlch comprises precipltating from B - 28% of é
farric hydroxids from an sBquanue golution of & ferric
salt on @Y - 76% of mmgnsesium oxida.

8+ L procaes for +tis praparaticom of = E
motherol eatalyet which comprisse mixing mégneaium biiﬂé
wlth =ar paugous solufizon of_a Yerric gals, preaipitatiné
farric hydrozide by eiding smmoniws hydrcxide, Fliter-

1ng, washing; gnd drylrg she resultant masd.

4., &L procasze for ine preparatlon of B
metharol catelyet which somprises dlagolving 313 greoe
of farrlio nifrata in 2B liters of water, udding V50

grame 0F megrasiwn oxlda, pfacipitating tha irsn &g

farric hydroxide by edfing mumenium hyiroxids, &nd ra-
10. A procesa Ffor the mroduction of synﬁhatiai
|
methanol which gbmprises msging & mixturs of hydrogen

sni carbon oxidss at a8 pragsurs in exdoess of B0

s antalyed laitislly cﬂntaining magnaaium oxlda and.
Terrio hydroxide, cooling the rescted gaaaa End raenvar;
ing tie rasultant mathanal.

1l. A procafa for- the production of eynbhetio
methanol which'cnmprises Iaésing & mixtrra af hyﬂrogén E
and carbon exides st & prgesurs In axceass of 50
atmratheres and &t &8 tsmpeyatura of 50 - 4500 e uvér
B catalyst inisially containdng 97 -~ 75¢ megnesium oxide:
ént 8 - 25% farzic hydroxide, cooling the rasultant.

geses, End racoveriby tha resultant methanoi.




